In this 3-year prospective inpatient study, 220 patients received stem-cell transplantation (SCT) for hematologic cancer at a single institution. The objective of the study is to provide data on patient-rated emotional (depression and anxiety) and physical (overall physical status, energy level, and systemic symptomatology) functioning during hospitalization for SCT and to compare whether these differ between autologous and allogeneic SCT. Patients were assessed at hospital admission (T1), day of SCT (T2), and 7 days (T3) and 14 days (T4) after SCT, yielding a total of 852 evaluations. For the overall sample, anxiety was highest at T1 and decreased afterwards; a marked worsening in physical health status variables corresponded with a sharp increase in depression from T1 to T3, and was followed by an improvement in physical health and a reduction of depression. Compared to allogeneic SCT, a better physical outcome for autologous SCT was demonstrated by the significant group effect for systemic symptomatology and by the significant group-Â time interaction for overall physical status and energy level; there were no significant differences in depression or anxiety between SCT groups. These findings have implications for treatment decision making, coping with the transplantation process, and improving prevention and treatment strategies.
malignant or nonmalignant diseases who fail to be controlled by conventional means or when failure is expected are candidates to receive SCT. 1, 2 This procedure represents a highly aggressive and demanding medical therapy that has a profound impact on quality of life (QOL). It is associated with invasive medical procedures, severe toxicity side effects resulting from intensive conditioning treatment, frequent medical complications, changes in body image, protective isolation, and the risk of mortality from the procedure itself. 2, 3 Many QOL studies have been performed after SCT 3 and have examined the problems associated with long-term adjustment between 1 and 10 years post-intervention, but few have focused on its impact during hospitalization. The published reports of patient-rated emotional or physical functioning in adult SCT recipients during hospitalization for SCT have been characterized by methodological limitations such as small sample size and retrospective or cross-sectional designs. Among the prospective studies, only a few have included at least one preadmission or admission assessment plus more than one in-hospital evaluation. [4] [5] [6] [7] [8] Even in these prospective studies, the number of patients studied is frequently small (n ¼ 16-34 [4] [5] [6] [7] and n ¼ 97 8 ). Outcome measures reported in these studies included depression, [4] [5] [6] 8 anxiety, [4] [5] [6] 8 uncertainty, 8 anger, 8 neurocognitive functioning, 4 ,5 fatigue, 6 nausea, 7 pain, 7 and a scale measuring physical symptomatology. 8 The prospective studies that also included at least 6 months of post-SCT follow-up 4, 8 concluded that the hospitalization period was associated with the highest level of physical 8 and emotional 4, 8 distress. Given the methodological limitations in the current literature, longitudinal, prospective, empirical research that can be replicated is necessary. 8 Knowledge of the emotional and physical functioning during hospitalization for SCT from the patient's perspective can provide additional information that can help to make treatment decisions 8, 9 and to cope with the transplantation process, 4, [8] [9] [10] as well as to improve prevention and treatment strategies. 4, [8] [9] [10] [11] Some patients may use QOL data into their decision to undergo transplantation. Others may gain reassurance from this information, with more accurate expectations facilitating the coping process. In addition, QOL or psychosocial status measures can have a role in predicting post-SCT adjustment 8, 10, 12, 13 or survival. 14 In general, autologous transplantations are thought to be safer and to have less impact on QOL than allogeneic procedures, but entail a greater risk of relapse. In most cases, a clear recommendation for either autologous of allogeneic SCT can be made after consideration of a patient's disease, stage, and donor availability. A few patients (those with acute myelogenous leukemia, nonHodgkin's lymphoma, multiple myeloma, and chronic lymphocytic leukemia) may consider either autologous or allogeneic SCT and might benefit from comparative data. 9 The purpose of the current descriptive paper was to provide prospective data during a 3-year period on patientrated emotional and physical functioning during hospitalization for allogeneic and autologous SCT. These two SCT types were compared on emotional (depression and anxiety) and physical (overall physical status, energy level, and systemic symptomatology) health status variables that were evaluated at hospital admission and three consecutive weekly assessments during in-hospital follow-up.
Patients and methods

Study population
Patients were consecutively recruited from the SCT Unit, Hospital Clı´nic, Barcelona, between July 21, 1994 and August 8, 1997. Inclusion criteria were hematological malignancy, at least 16 years of age, patient's first SCT, and verbal informed consent. Of 253 patients who received an SCT, 235 met the eligibility criteria. Owing to scheduling difficulties, 15 patients could not be interviewed at the first assessment and were excluded from the study. All patients who were approached agreed to be interviewed. Thus, the final study cohort included 93.6% of the eligible population (220/235). There were no differences in age, sex, ethnicity, hematological diagnosis, or disease risk status between the 220 patients who participated in the study and the 15 who were excluded (P40.20).
Instruments
As this article's focus is on emotional and physical functioning throughout the hospitalization period, detailed description and results corresponding to other instruments only measured at hospital admission will be reported elsewhere. Some data were collected using instruments constructed specifically for this study because standardized assessment tools designed for our population were not available. The research team developed three brief and simple patient-rated QOL instruments to be used during weekly in-hospital evaluations: the overall physical status scale, energy level scale, and systemic symptom scale. In a previous report, 15 we demonstrated that these three instruments were reliable and valid for use during hospitalization for SCT. Internal consistency reliability was calculated for the only scale with more than one item (systemic symptom scale), with Cronbach's alpha coefficients reaching an acceptable level for research purposes 16 (0.59 at T2, 0.61 at T3, and 0.69 at T4). Test-retest reliabilities for the three scales were adequate, with correlation coefficients ranging from 0.59 to 0.90 (all Po0.001). Convergent, criterion, and predictive validities, as well as responsiveness to change of the three scales were demonstrated by significant associations with the constructs tested (all Po0.019). Divergent validity was demonstrated by the nonsignificant associations between our tested instruments and an unrelated scale (all P40.05).
Overall physical status scale. In this one-item instrument, patients were asked to verbally rate their overall physical health during the past week according to a 0-10 numerical rating scale. The scale was anchored at 0 with the statement 'very poor' and at 10 with the statement 'excellent'.
Energy level scale. In this one-item instrument, patients were asked to verbally rate their overall energy loss during the past week in comparison to what could be considered their healthy state. The energy loss was rated on a scale of 0-100, and the energy level was obtained by subtracting the energy loss from 100.
Systemic symptom scale. Patients were asked to verbally rate this eight-item scale inquiring about symptoms specifically related to the intensive conditioning treatment during the past week. The symptom list was developed by three hematologists of the SCT unit and based on their clinical experience and after a review of the literature. 7, 17, 18 Eight symptoms were selected as the most relevant to be included in our systemic symptom scale: vomiting, nausea, diarrhea, dry mouth, odinia, abdominalgia, headache, and other pain (assigned the highest single score if various sources of other pain were present). Each symptom was assigned a severity score of 0 to 3 (0 ¼ absent, 1 ¼ mild, 2 ¼ moderate, or 3 ¼ severe). A total systemic symptom score was obtained by summing all individual items.
Hospital Anxiety and Depression Scale (HADS). This is a self-rating scale specially designed to screen for psychiatric morbidity in patients with medical illness. Somatic depressive or anxiety items that can be affected by illness or treatment side effects (eg weight loss and fatigue) have been removed to ensure more accurate assessment of this population. It contains two seven-item scales: one for depression and one for anxiety both with a score range of 0-21, with higher scores indicating greater distress. This questionnaire has been extensively documented in patients with cancer and its reliability and validity have been examined in a variety of diagnostic groups. 19, 20, 21 In our study, an authorized Spanish translation was used. Internal consistency, reliability, and correlation analysis for the HADS subscales was calculated at four time points from T1 to T4. The mean Cronbach's alphas were 0.88 (range 0.86-0.90) for the depression subscale and 0.84 (range 0.81-0.86) for the anxiety subscale. The mean Spearman's rank order correlation between the depression and anxiety subscales was 0.47 (range 0.37-0.55).
Study procedures
Detailed information on patient characteristics, transplant regimens, graft-versus-host disease prophylaxis, and patient care have been published elsewhere. 22 The present report focuses on the period of hospitalization for SCT. It is the first part of a prospective study in which physical and psychosocial functioning was also comprehensively evaluated at 6, 12, 24, and 36 months after SCT.
As part of the pre-transplant assessment protocol, hematologists first informed their patients about the study assessment of QOL and psychosocial aspects related to SCT. On their admission to the transplantation unit, the research psychiatrist gave detailed information about the protocol design, objectives, and applicability of the study. Patients were assessed in a first structured interview within 48 h of hospital admission (T1, day À9 to day À4, depending on the conditioning regimen), and subsequently on a weekly basis from day of transplant (T2, day 0) until discharge or death (T3, day þ 7; T4, day þ 14; T5, day þ 21 and so on). Similar to the largest prospective report published to date (n ¼ 97) of psychological and physical data during hospitalization for SCT, 8 in order to limit the number of dropouts (mainly due to hospital discharge), we only used data from the T1 to T4 interviews. In some cases, interviews were conducted within 48 h of the days programmed, either due to scheduling difficulties or because the patient's medical status precluded interview (eg cognitive dysfunction). At hospital admission and subsequently on a weekly basis, a Karnofsky performance status score 23 was obtained from the hematologist. The first interview took 15-45 min and included assessment of sociodemographic data, past psychiatric history, current psychiatric status, overall physical status, overall emotional status, and energy level. After the interview, patients were asked to complete three self-report instruments: the Nottingham Health Profile, 24 the Psychosocial Adjustment to Illness Scale, 25 and the HADS. In the following weekly assessments, we administered a brief structured protocol that lasted 5-15 min. Owing to patient fatigue and concerns about preventing infection, questions in this structured protocol were read aloud and responses written down by the interviewer. This structured interview comprised the assessment of current psychiatric status, overall physical status, overall emotional status, energy level, systemic symptomatology, and HADS.
Three interviewers participated in the study; the main investigator was a psychiatrist (JMP), the two others were a 4th year psychiatric resident (JA) who participated in the study for the first 11 months and a psychiatrist (JB) who participated in the rest of the study. The study was observational by design. Psychiatric care consisted of psychopharmacologic treatment and/or brief psychotherapeutic sessions provided by the corresponding research psychiatrist. Psychiatric intervention could be prompted by referral by the hematologist or by decision of the research psychiatrist in accordance with the hematologist. No attempt was made to influence the amount or type of psychiatric therapy given to patients. The clinical research protocol was reviewed and approved by the Department of Psychiatry's Committee on Clinical Research.
Attrition and missing data
A total of 852 out of 871 possible observations (97.8%). were made from T1 to T4: 220, 217, 214, and 201. Missing observations were due to compromised medical status (3 at T2, 4 at T3, and 6 at T4; six of these 13 missing observations were due to delirium) or due to scheduling difficulties (6 at T4). Attrition was due to hospital discharge (four patients had been discharged by the time of the T4 assessment) and death (two patients had died by the time of the T3 assessment and three by the T4 assessment). The 852 observations were made on the overall physical status and Karnofsky performance status scales. For the systemic symptom scale, we had the same number of observations from T2 to T4 (this scale was not measured at T1). Owing to patient fatigue, in a few cases complete assessment of all instruments could not be performed. The total number of evaluations decreased slightly for psychiatrist-rated depression (851), energy scale (851), and HADS (849).
Statistical analysis
Proportions were compared by using the w 2 test with Yates correction. Continuous variables were compared by using the Mann-Whitney U-test.
To analyze changes in emotional and physical patientrated measures, we performed a repeated-measures analysis of variance (ANOVA) using a mixed effect modeling procedure that allows for all available data from all patients to be used, rather than the inclusion of only those patients with complete serial data. Time was used as the within-subject factor, type of SCT as the between-subject factor, whereas age, sex, hematological cancer diagnosis, and disease risk status were used as covariates. Owing to the high number of categories of the hematological cancer diagnosis, for ANOVA analysis this variable was categorized into three categories: chronic myelogenous leukemia, acute lymphoblastic leukemia, acute myelogenous leukemia; non-Hodgkin's lymphoma, Hodgkin's disease; and other diagnoses. To test fixed effects, type III F tests were used to analyze main effects of the covariates, group, time, and an interaction effect of group Â time.
All reported P-values are two-tailed. P-values were considered significant if they were less than 0.05. For this exploratory study, no adjustment of the alpha level for multiple tests was made. All statistical analyses were conducted with the SPSS version 11.5 software (SPSS Inc., Chicago, IL, USA), with the exception of repeatedmeasures ANOVA, which was calculated with the PROC MIXED procedure of the statistical package SAS 6.12 (SAS Institute, Cary, NC, USA).
Results
Patient characteristics by type of SCT
Selected demographic and clinical characteristics according to type of SCT are displayed in Table 1 . Allogeneic and autologous SCT patients presented different spectra of hematologic diseases; autologous SCT patients were significantly older, were more likely to have intermediateor high-risk hematologic diseases, were less likely to receive radiotherapy, and were less likely to experience regimenrelated toxicity or in-hospital death. Surviving autologous SCT patients also had a significantly shorter length of hospital stay.
Changes in emotional and physical patient-rated measures by type of SCT The mean scores for emotional and physical outcomes for the overall sample and by type of SCT are shown in Table 2 , along with the results of the repeated-measures ANOVA. Complete data from post hoc tests are available upon request from the authors. There was a significant main effect of time for all five outcome variables. For the overall sample, anxiety was highest at T1 and decreased afterwards; a marked worsening in physical health status variables (overall physical status, energy level, systemic symptomatology) corresponded with a sharp increase in depression from T1 to T3, and was followed by an improvement in physical health status and a reduction of depression.
Compared to allogeneic SCT, a better physical outcome for autologous SCT was demonstrated by the significant group effect for systemic symptomatology and by the significant group Â time interaction for overall physical status and energy level. Allogeneic SCT patients reported significantly higher levels of systemic symptoms than autologous SCT patients did, with post hoc tests indicating increasing differences from T2 to T4 (P ¼ 0.418 at T2, P ¼ 0.175 at T3, and P ¼ 0.002 at T4). Examination of Table 2 suggests that the significant type of SCT Â time interactions were produced by a more pronounced recovery in overall physical status and energy level for the autologous SCT group evidenced predominantly at T4, although at T1 and T2 their functioning was poorer than allogeneic SCT patients.
There were no significant differences in HADS depression or HADS anxiety between SCT groups. For ease of interpretation and comparison with other studies, results from the HADS are also presented as percentages of cases of anxiety, depression, and anxiety and/or depression from T1 to T4 for the overall sample (Table 3) .
Owing to the possible influence of psychopharmacologic treatment, we reanalyzed the HADS anxiety time course There was a significant effect of the sex covariate for HADS anxiety, HADS depression, and systemic symptoms, and a significant effect of the disease risk status covariate for energy level. At every assessment point, women scored higher for anxiety, depression, and systemic symptomatology, while intermediate-risk status patients reported higher energy levels than high-risk status patients did but lower energy levels than low-risk status patients (data not shown).
Discussion
To our knowledge, this is the largest study evaluating various aspects of emotional and physical functioning during hospitalization for SCT. HADS anxiety was at its highest at hospital admission (T1). Although from a medical standpoint this time point is the least risky, the high level of patient anxiety at this time may be reflective of the uncertainty, apprehension, or fearfulness that patients Note: Autologous SCT: T 1 (n ¼ 129), T 2 (n ¼ 126-127), T 3 (n ¼ 125), and T 4 (n ¼ 117-118). Allogeneic SCT: T 1 (n ¼ 91), T 2 (n ¼ 90), T 3 (n ¼ 89), and T 4 (n ¼ 82-83). N varies because of missing values on some variables. Higher scores on overall physical status and energy level, and lower scores in all other variables represent better functioning. All repeated-measures ANOVA models were adjusted for age, sex, hematological cancer diagnosis, and disease risk status. There was a significant effect of the sex covariate for HADS anxiety, HADS depression, and systemic symptomatology, as well as a significant effect of the disease risk status covariate for energy level. Note: A case is defined as a score 47 in either the anxiety or depression HADS subscales.
experience prior to initiating an aggressive medical therapy. A recent review of anxiety in cancer patients 26 highlighted the meaning of events to an individual as an important factor in making people anxious. In our study, the HADS depression temporal course mirrored the physical health patterns for overall physical status, energy level, and systemic symptomatology. A marked worsening in physical health status (after initiating the intensive conditioning treatment) was reflected by a sharp increase in depression levels from T1 to T3; this was then followed by a slight improvement in physical health status and reduction in depression until T4. Among other outcomes, the multivariate predictors of emotional and physical health status variables will be presented in future papers.
Those prospective studies that analyze the time course of anxiety or depression during hospitalization for SCT [4] [5] [6] 8 differ in terms of the time points selected for assessment and the type of psychological instruments used. Comparison with the present data is therefore difficult. Three of those studies report a pre-transplant assessment, an intermediate time point (all different), and a hospital discharge evaluation, which may vary widely for patients within the same study;
4-6 therefore, they do not provide information that is accurate enough to delineate the time course of those psychological outcomes. Furthermore, in all these studies, 4-6 the results must be interpreted with caution, since only the patients who were interviewed at all assessment points were included in the statistical analysis, thus producing a selection bias in favor of the patients with a better health status. In the largest report published to date (n ¼ 97), 8 patients were first assessed in a period within 6 months prior to admission and during hospitalization at days À1, þ 7, and þ 14. No mention was made on this study about any psychopharmacologic treatment that could influence the anxiety or depression time course. Anxiety and depression increased from baseline to day À1, reaching the highest level at this time, and then decreased progressively, while physical symptomatology increased gradually from baseline to þ 7 and then decreased until þ 14. Those anxiety, depression, and physical symptomatology patterns can be considered similar to our timecourse results. The fact that the baseline assessment for this study 8 was carried out a long time before exposure to the feared situation (hospitalization for SCT) may explain the lower anxiety level at this time point. If we remove this baseline assessment, we find identical patterns in the anxiety time course between that study and our own. Schulz-Kindermann et al 27 reported the time course of anxiety and depression during hospitalization at days þ 7, þ 14, and þ 21 (n ¼ 53), although their study was limited by the lack of a pre-transplant or day 0 assessment. Anxiety and depression did not significantly change over the study period. Comparing our assessments on days þ 7 and þ 14, the patterns we found in the anxiety and depression time course were very similar to those in Schulz-Kindermann et al's study. The level of emotional distress in the transplant patients was slightly lower in this report compared with the only published study using the HADS scale at least in one occasion during hospitalization for SCT. 10 In a prospective study of 131 patients assessed during hospitalization at day þ 14, the level of HADS anxiety was higher than found in our study (autologous SCT: 5.6 vs 2.4; allogeneic SCT: 4.3 vs 3.0), as was the level of HADS depression (autologous SCT: 6.4 vs 3.5; allogeneic SCT: 6.1 vs 4.6).
No study published to date has analyzed the time course of any similar construct to our overall physical status or any global QOL measure during hospitalization for SCT. As regards energy level, only one study has reported a measure of fatigue in the SCT setting. 6 Hann et al measured fatigue in a sample of 31 autologous SCT patients at 1 week preadmission, day 0, and discharge. Similar to our timecourse results on energy level, it was reported that undergoing SCT produced considerable fatigue that tended to increase over the course of treatment. 6 Regarding the covariate adjustment used in the repeatedmeasures ANOVA analysis, we found a significant effect of the sex covariate for HADS anxiety, HADS depression, and systemic symptoms, and a significant effect of the disease risk status covariate for energy level. In line with our data, several oncological studies have reported a significant association between female sex and anxiety [28] [29] [30] or depression. 30, 31 Our results are also consistent with those of other population surveys showing that women tended to report in different QOL questionnaires more symptoms and poorer health than men. 32, 33 As expected from a clinical perspective and in agreement with two recent reviews on cancer fatigue, 34, 35 we found that increased risk in disease status was associated with decreased energy level.
Compared to their allogeneic SCT counterparts, autologous SCT patients presented a tendency towards a better outcome in physical but not emotional functioning. The fact that autologous SCT patients received a less intensive conditioning treatment may explain these better physical outcomes. The lower in-hospital death rate and lower regimen-related toxicity scores for the autologous SCT group also reflect these differences in the conditioning treatment toxicity. In the only published study analyzing physical symptomatology according to type of SCT, no significant difference was found between SCT groups. 8 In that report, a small sample size (n ¼ 97) compared to our study and the low proportion of allogeneic SCT patients (only 20% of the total sample) may have reduced the power to detect any statistical significant difference. As for studies that compared autologous and allogeneic SCT patients in terms of depressive and/or anxiety symptoms assessed on at least one occasion during hospitalization for SCT, one study reported a poorer outcome for autologous SCT patients, 4 while other studies did not find significant differences. 8, 10, 11 In an earlier report from this cohort, 22 we found no significant differences in prevalence rates of DSM-IV psychiatric disorders by type of SCT. This study has several limitations. First, some of the data were collected using scales constructed specifically for this study because no QOL measure has been validated for use during hospitalization for SCT in adult patients. However, a previous report demonstrated the reliability and validity of the patient-rated QOL instruments devised by the authors. 15 Second, we did not assess systemic symptomatology at T1, so as not to impose an undue burden on our patients. Based on clinical experience and the existing literature, systemic symptoms are at its lowest level previous to initiating the conditioning treatment at T1. [6] [7] [8] Third, we did not measure cognitive function during hospitalization for SCT. Although cognitive dysfunction can affect self-report assessments, we excluded those patients with severe cognitive dysfunction associated with delirium at the time of testing. Fourth, the fact that research psychiatrists also provided psychiatric care may have affected patients' responses to the questionnaires. However, after excluding the patients who received psychopharmacological treatment, the anxiety and depression patterns were very similar throughout the sample of treated and nontreated patients. Fifth, possible benefits from psychiatric treatment on the anxiety and depression time courses cannot be evaluated under the available design. In such an observational sample, comparisons of outcomes based on treatment received are subject to substantial bias. Finally, as in any single-institution study, some conclusions are specific to our center and reflect our patients' characteristics and practice patterns. However, the findings of this study are strengthened by its prospective design, good recruitment rates, large population, use of brief and previously validated instruments, physical and emotional functioning are based on the subjective perception of patients, use of a repeated-measures ANOVA with a mixed effect modeling procedure that allows the use of all available data from all patients. Moreover, because fluctuations in severity and course of physical and psychological symptoms are common, studies using repeated measures at multiple points in time (852 interviews were performed from T1 to T4) may give a more accurate reflection of the physical and psychological functioning during hospitalization for SCT.
Our data illustrate the transient emotional distress that occurs in response to an intensive and demanding medical therapy, and must be distinguished from more persistent problems in psychological adjustment, or frank psychiatric morbidity. In cancer populations, the effect of psychopharmacological and psychological interventions has been reviewed and shown to be beneficial. 26, 36, 37 In light of the anxiety and depression temporal trajectory, a comprehensive psychosocial assessment and possibly interventions targeting pre-SCT anxiety that begin prior to admission would represent an ideal approach. Information and education are important in alleviating anxiety, as fears are often based on incorrect information. 26 Owing to the considerable burden imposed on our patients during hospitalization for SCT, the early recognition and treatment of emotional problems would be important. Weekly monitoring of anxiety and depression during hospitalization might help to identify patients who are in need of further psychiatric evaluation and those who might benefit from psychopharmacologic treatment or short-term adjuvant psychological therapy. Development and evaluation of specific interventions should be based on knowledge both of risk factors associated with depression or anxiety as well as the time course of these outcomes. Although it remains to be determined whether early recognition and effective treatment of emotional deficits during the hospitalization period will result in better transplant outcomes, it has the potential to improve medical practice, reduce patient suffering, and enhance QOL.
